Syndecan-Mediated Ligation of ECM Proteins Triggers Proliferative Arrest of Disseminated Tumor Cells.
Systemic dissemination of tumor cells often begins long before the development of overt metastases, revealing the inefficient nature of the metastatic process. Thus, already at the time of initial clinical presentation, many patients with cancer harbor a myriad disseminated tumor cells (DTC) throughout the body, most of which are found as mitotically quiescent solitary cells. This indicates that the majority of DTCs fail, for still unknown reasons, to initiate rapid proliferation after entering foreign tissue, which likely contributes significantly to the inefficiency of metastasis formation. Here, we showed that extracellular matrix (ECM) components of the host parenchyma prevented proliferation of DTCs that had recently infiltrated foreign tissue by binding to syndecan receptors expressed on the surface of these cells. This led to the recruitment of the Par-3:Par-6:atypical PKC protein complex, a critical regulator of cell polarity, to the plasma membrane and release of Par-1 kinase into the cytosol. Cytosolic Par-1 bound, phosphorylated, and inactivated KSR scaffolding proteins ultimately inhibited Ras/ERK signaling and, in turn, cell proliferation. Inhibition of the syndecan-mediated signaling restored the proliferation of otherwise dormant DTCs, enabling these cells to efficiently colonize foreign tissues. Intriguingly, naturally aggressive cancer cells overcame the antiproliferative effect of syndecan-mediated signaling either by shutting down this signaling pathway or by activating a proproliferative signaling pathway that works independent of syndecan-mediated signaling. Collectively, these observations indicate that the proliferative arrest of DTCs is attributable, in part, to the syndecan-mediated ligation of ECM proteins. SIGNIFICANCE: This study identifies a novel signaling pathway that regulates the proliferative dormancy of individual disseminated tumor cells.Graphical Abstract: http://cancerres.aacrjournals.org/content/canres/79/23/5944/F1.large.jpg.